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Abstract 
Rice (Oryza sativa L.) is an important plant as one of the main 
food sources in Indonesia. Efforts to increase the productivity 
of rice conducted with intensification, by intensifying the use 
of seedling number per hill and seedling age while 
transplanting. The research were conducted to determine the 
effects of seedling number per hill and seedling age on plant 
growth, and grain yield Ciherang rice. The research was done 
at UPT. Balai Benih Induk (BBI) Perdamean village Tanjung 
Morawa from March 2012 to June 2012. Reducing seedling 
number per hill from 5 to 3 and 1 respectively, increased plant 
growth and grain yield significantly. Increasing seedling age 
from 7 to 14 and 21 days resulted in significant increasing 
plant growth and grain yield. In general, transplanting 7-21 
day-old seedlings at one seedling per hill increased plant 
growth and grain yield Ciherang rice. 
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Introduction 
Rice (Oryza sativa L.) plays an important role as a staple food in 
Asia including Indonesia and other parts of the world. The growing 
of rice generally depends on temperature, solar radiation, 
moisture, soil fertility, and nutrient sufficiency, but number of 
population per plant area may have growth limitations in the 
maximum availability of these factors (Baloch et al., 2002).  
Number of population per plant area depends on plant 
characteristics, growth period duration, soil fertility, moisture, solar 
radiation, planting pattern, situation of weeds, plant size, seedling 
number per hill, planting time and methods (Shirtliffe and 
Johnston, 2002). Seedling number per hill and seedling age are 
considered as one of the main agricultural factor for the uniform 
positioning of rice bushes (Rahimpour et al., 2013), because it 
influences the tiller formation, solar radiation interception, nutrient 
uptake, rate of photosynthesis and other physiological process and 
on eventually affects the growth and development of rice plant 
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(Bozorgi et al., 2011). 
Seedling number per hill can cause competition between the 
plants is high in which sometimes results in gradual shading and 
lodging and thus increase production of straw instead of grain. It 
is, therefore, necessary to determine the optimum seedling number 
per hill for high yield (Ghosh, and Singh, 1998; Hossain et al., 
2003). Sanico et al. (2002) reported that increasing seedling 
number per hill decreased or increased grain yield depending on 
the season and seedling age, whereas Faruk et al. (2009) reported 
that the highest grain yield was obtained in two seedlings per hill 
and the lowest grain yield in one seedling per hill. In contrast, 
Roshan et al. (2011) was reported that highest grain yield was 
obtained in seven seedling per hill with 5188 kg ha-1.  
The condition and the length cycle of growing seedling can 
affect the recycling of seedling in the main field, the agricultural 
characteristics and the yield of the rice as well (Alizadeg and 
Isvand, 2006). The seedling age when transplanting  is different 
and depends on the condition of plant growth which is itself 
influenced by the density of the seed, variety of rice and weather 
condition. In most Asian areas, the seedling age when 
transplanting to main field is about 25 to 30 days (IRRI, 1978). 
Kohi et al. (2012) reported that the maximum grain yield for 
seedling age of 20 and 30 days respectively of 299.2 and 341.8 g 
m-2, whereas Rahimpour et al. (2013) reported that the maximum 
yield of the rice was obtained in the seedling age of 27 days with 
5.82 ton ha-1.  
This study aim was to determine the influence of different 
seedling number per hill and seedling age on plant growth and 
grain yield ciherang rice, as well as to select the optimum seedling 
number per hill and seedling age on cultivation of this variety. 
 
Materials and Methods 
This study was conducted at UPT. Balai Benih Induk (BBI) 
Perdamean village, Tanjung Morawa, Deli Serdang of North 
Sumatera in the 2012. Geographically, this farm located at the 
heights ± 20 meters above sea level. The experiment in factorial 
format based on randomized block designed with 3 replication. The 
factors of experiment included three levels of seedling number per 
hill (B1 :1, B2 : 3, B3 : 5 seedlings per hill) and three levels of 
seedling age (U1 : 7, U2 : 14, U3 : 21 day-old seedlings).  
  The operations of preparing land include plough and land 
cultivation along with giving phosphorus and potash was done. The 
area of plots was 6.25 m2. Sowing in nursery was done March 2nd 
and transplanted to main field March 9th, 16th and 23th. During 
growth period, cultivate cares were done ordinarily. In maturity 
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time, number of tillers per bush, number of productive tillers, 
number of grain per panicle, number of unfilled grain per panicle 
grain yield per plant, and grain yield per plot , were measured. 
Data were analyzed using the Statistical Analysis System (SAS) 
Software 9.1, SAS Institute Ltd., USA. Mean comparisons were 
made using the Duncan’s multiple range tests at the 0.05 level of 
probability level based on the analysis of variance (SAS Institute, 
2004). 
 
Results and Discussion 
Grain yield per plant and per plot were significantly affected by 
seedling number per hill and seedling age (Table 1). The highest 
grain yield per plant and per plot respectively with 3.67 g and 4.94 
kg or 3.09 ha was obtained in one seedling per hill and 21 day-old 
seedlings. Accordance with the results of Tamrin and Abdul Aziz 
(2010); Syatrianty et al. (2012) who found a decreasing trend in 
yield by increasing seedling number per hill and delay 
transplanting. 
The found a significant relation between grain yield and 
number of grain per panicle (Fig. 1), where the highest grain yield 
per plant and per plot caused more higher number of grain per 
panicle and lower number unfilled grain per panicle, respectively 
112.47 grain and 26.20 grain. The highest number unfilled grain 
per panicle with 45.80 grain was obtained in three seedlings per hill 
and seven day-old seedlings. Sanico et al. (2002) and Zulhendi 
(2005) also found a significant relation between rice grain yield and 
number of grain per panicle.  
Hasrizart (2008) reported that planting rice method with 
seedling per hill is lower than three seedling increases grain yield. 
In densely populated rice field the inter-specific competition 
between the plants so that influence to solar radiation interception, 
total sunshine reception, nutrient uptake, rate of photosynthesis 
and ultimately affects the growth and development of rice plant 
(Bozorgi et al., 2011).  
 
Table 1. Yield components of ciherang rice with different seedling 
number per hill  and seedling age 
Seedling 
number 
per hill 
Seedling 
age 
 
Grain yield  
per plant 
 
Grain yield 
 per plot 
 
Number of grain 
 per panicle 
 
Unfilled grain 
 per panicle 
 
1 7 3.13 ± 0.61 ab 
4.82 ± 0.26 
ab 84.00 ± 5.91 bc 22.13 ± 2.72 e 
14 2.87 ± 0.50 bc 
4.66 ± 0.26 
ab 89.27 ± 4.53 b 22.93 ± 5.83 de 
21 3.67 ± 0.42 a 4.94 ± 0.01 a 112.47 ± 4.00 a 26.20 ± 1.11 cde 
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Fig. 1. Relationship of grain yield per plot (kg) with number of grain 
per panicle (A) and unfilled grain per panicle (B). 
 
Reducing seedling number per hill from five to three, and one 
along with increasing seedling age from 7 to 14, and 21 day-old 
seedlings increased number of tillers per bush and number of 
productive tillers, which one seedling per hill and 21 day-old 
seedling shown more higher number of tillers per bush and number 
of productive tillers, respectively 48.06 and 28.53 tillers (Table 2). 
Similar results were recorded from Tamrin and Abdul Aziz (2010), 
Syatrianty et al. (2012), and Rizwan et al. (2013) who found a 
decreasing number of tillers and number of productive tillers by 
increasing seedling number per hill and delay transplanting. Shao-
Hua et al. (2000) reported that one seedling per hill shown well-
developed root characteristic, so that more higher number of tiller 
per bush and number of productive tiller. Masdar  et al. (2006) 
stated that delay transplanting seedlings stress caused by 
disruption of the root system and time to recovery seedling 
needed, so that also hampered the development of tillers. 
 
3 7 2.20 ± 0.20 c 3.69 ± 0.44 c 73.53 ± 2.20 bc 29.87 ± 4.39 bcde 
14 
2.33 ± 0.12 c 
4.22 ± 0.07 
bc 81.53 ± 2.86 bc 
32.87 ± 11.93 
abcde 
21 
2.73 ± 0.70 bc 
3.74 ± 0.73 
bc 89.40 ± 19.70 b 36.10 ± 8.22 abcd 
5 7 2.20 ± 0.00 c 3.74 ± 016 c 69.07 ± 9.01 c 45.80 ± 6.47 a 
14 
2.33 ± 0.12 c 3.78 ± 0.10 c 
82.93 ± 20.43 
bc 37.40 ± 9.25 abc 
21 2.27 ± 0.23 c 3.71 ± 0.20 c 66.13 ± 6.06 c 41.20 ± 13.07 ab 
A B 
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Table 2. Number of tillers per bush and number of productive tillers 
of ciherang rice with different seedling number per hill  and 
seedling age 
 
Seedling 
number per hill 
 
Seedling 
age 
 
Number of tillers  
per bush 
 
Number of productive 
tillers  
 
1 7 24.27 ± 2.99 b 40.40 ± 5.17 bcd 
14 25.07 ± 2.39 b 44.67 ± 3.19 ab 
21 28.53 ± 2.08 a 48.06 ± 4.90 a 
3 7 22.93 ± 1.21 bc 36.67 ± 1.21 de 
14 23.33 ± 1.85 bc 39.20 ± 1.40 cd 
21 24.67 ± 4.55 b 41.53 ± 1.63 bc 
5 7 20.80 ± 2.55 c 34.67 ± 0.31 e 
14 21.40 ± 2.23 c 35.93 ± 1.29 de 
21 23.13 ±4.56 bc 40.13 ± 1.03 cd 
Note : Data followed by the common letters are not significantly 
different at the P = 0.05 level according to the Duncan’s 
Multiple Range Test. 
 
The results was found a significant relation between grain 
yield with number of productive tillers (Fig. 2). While, Zhong et al. 
(2001) found that the productive tiller percentage was significantly 
and negatively correlated with maximum tiller number per unit 
area. 
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Fig. 2. Relationship of grain yield per plot (kg) with number of 
productive tillers 
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Conclusion  
The results of this study show that seedling number per hill  
and seedling age influence on  grain yield Ciherang rice. In general, 
transplanting 7-21 day-old seedlings at one seedling per hill 
increased plant growth and grain yield Ciherang rice. 
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